Stem-loop binding protein is required for retinal cell proliferation, neurogenesis, and intraretinal axon pathfinding in zebrafish.
In the developing retina, neurogenesis and cell differentiation are coupled with cell proliferation. However, molecular mechanisms that coordinate cell proliferation and differentiation are not fully understood. In this study, we found that retinal neurogenesis is severely delayed in the zebrafish stem-loop binding protein (slbp) mutant. SLBP binds to a stem-loop structure at the 3'-end of histone mRNAs, and regulates a replication-dependent synthesis and degradation of histone proteins. Retinal cell proliferation becomes slower in the slbp1 mutant, resulting in cessation of retinal stem cell proliferation. Although retinal stem cells cease proliferation by 2 days postfertilization (dpf) in the slbp mutant, retinal progenitor cells in the central retina continue to proliferate and generate neurons until at least 5dpf. We found that this progenitor proliferation depends on Notch signaling, suggesting that Notch signaling maintains retinal progenitor proliferation when faced with reduced SLBP activity. Thus, SLBP is required for retinal stem cell maintenance. SLBP and Notch signaling are required for retinal progenitor cell proliferation and subsequent neurogenesis. We also show that SLBP1 is required for intraretinal axon pathfinding, probably through morphogenesis of the optic stalk, which expresses attractant cues. Taken together, these data indicate important roles of SLBP in retinal development.